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The addition of penicillin and/or streptomycin to media employed for routine culture of
dermatophytes has found wide use in medical mycology. Their use for primary isolation is
aimed at reducing bacterial contamination. As a result either of their rapid spreading
growth or their antagonistic action, bacteria often prevent the slow growing fungi from
developing. It is possible, therefore, to increase the yield of positive fungal cultures from
material which is microscopically positive for fungi by suppressing growth of bacteria.
Furthermore, penicillin and streptomycin do not inhibit the growth of dermatophytes (1,
2, 3, 4) and under certain conditions even enhance their growth (2,4). The use of antibiotics
to improve fungal growth has been carried out only on the saprophytic life phase of certain
organisms which were maintained for varying periods of time on artificial media. During
this life phase, transfers of fungi are readily accomplished and their growth seems to de-
velop at a faster rate than the growth of primary isolates of the same organism. The low
yield of cultures on primary isolation seems to be due in many instances to the inability
of the fungus to change over successfully from its parasitic to its saprophytic life phase.
These two life phases are morphologically different and it is probable that they are physio-
logically different as well. Only after an organism has adapted its enzymatic activities
to the artificial medium does it grow readily on primary isolation from clinical material.
The following experiments were undertaken in order to study the effect of penicillin and
streptomycin on the two life phases of dermatophytes.
MATERIALS AND METHODS
Experiment 1: Sabouraud's maltose agar (Difco) slants containing 5 units/ml penicillin
and 50 units/mi streptomycin (SabSP) were prepared. An equal number of slants of the same
medium without the addition of the antibiotics (Sab) served as controls. The material
planted was derived from patients of the dermatology department and consisted of skin
scales, hairs and nail clippings from various mycotic and non-mycotic affections. A micro-
scopic examination for fungi in KOH was done on each specimen prior to culturing. One
tube of each medium was simultaneously inoculated with small particles of the specimen at
three points of its slant surface. The tubes were incubated at 26°C for a period of at least
three weeks.
Experiment 2: Petri dishes containing 20 ml Sabouraud's maltose agar (Difco) were
prepared containing 0, 2.5, 5, 10, 20, 50, 100 and 500 units/ml penicillin, 0, 5, 10, 20, 25, 50,
100 and 500 units/mi streptomycin and 5 units/mi and 50 units/mi of penicillin and strepto-
mycin respectively. These plates were inoculated in the center with a small particle of
growth from four different stock strains of dermatophytes: T. mentagrophytes, 7'. rubrum,
T. violaceum, and 7'. Schoenleini. Each antibiotic concentration was made up in duplicate.
The plates were incubated at 26°C upside down for a period of four weeks. Every three days
the colony size was measured and macroscopic and microscopic features were noted.
RESULTS
Experiment 1: A total of 4Q9 samples was cultured. Of these, 305 were positive for fungi
on microscopic examination. 169 yielded positive cultures on SabSP and 90 on Sab (Table I).
The number of positive cultures on the antibiotic-containing medium was approximately
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two times greater than that obtained on plain medium. It is realized that this experiment
was not controlled precisely. Though at least three pieces from specimens were inoculated
on each slant, the possibility remained that in some instances material containing no fungal
elements was planted on one medium only. However the large number of specimens reduced
this possible error to a minimum.
Table II shows the incubation time for growth on the two media. 64% of the colonies
were visible on SabSP within 3—5 days, whereas 60% of the colonies on Sab were visible
from 7—10 days. Growth in the presence of the antibiotics required about half the time to
appear as was needed for growth without antibiotics. Consequently macroscopic identi-
fication could be accomplished much earlier with the use of the antibiotics.
Of the 409 specimen 46 grew on both Sab and SabSP without visible bacterial contami-
nation. Those colonies which grew on SabSP first appeared in an average of 5 days, while
the colonies which grew on Sab first appeared in an average of 9 days. This decrease in the
TABLE I
Results of fun gous cultures on Sab and SabSP media
% posrrxv CULtUSZS
Sab SabSP
Total clinical specimens 409
Positive microscopic examinat. 305
(75)*
22 42
30 56
* Figure in parenthesis is per cent of total number of specimens which were microscopi-
cally positive.
TABLE II
lag phase effected by the antibiotics on slants without contaminating bacteria is approxi-
mately the same as that obtained in the presence of contaminating bacteria.
Experiment 2: Each of the four organisms grew equally well on plates with or without
antibiotics. The concentration and presence or absence of the antibiotics had no effect on
colony size or morphology of the stock fungi. Enhancement of growth by penicillin
or streptomycin or by the combination of the two was not observed on these laboratory
strains of dermatophytes.
COMMENT
In the presence of penicillin and streptomycin, the number of positive fungous cultures
from clinical material was increased as compared with the number obtained without the
antibiotics. This increase may be explicable partially by inhibition of contaminating
bacteria which prevent or delay fungous growth.
In the presence of antibiotics, the time interval for colony appearance was approximately
half that required for the colony appearance on media without penicillin and streptomycin.
The antibiotics, however, exerted no influence on the lag phase of four stock fungi in their
saprophytic life phase. The data indicate, therefore, that penicillin and streptomycin f a-
cilitate fungal growth on primary isolation. The mechanism of the action of the antibiotics
Percentage of positive cultures and their time of appearance on Sab and SabSP media
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is not clear. It may be postulated that they facilitate the conversion of tbe fungi from
parasitic to saprophytic life by activation of adaptive enzyme systems necessary for their
life on artificial media. Another possibility is that the antibiotics may merely alter the
substrate affinity of enzyme systems identical in both life phases, thus permitting the fungi
to change rapidly from natural to artificial substrate.
SUMMARY
The addition of penicillin and streptomycin to Sabouraud's maltose agar 1) increased the
yield of positive cultures of dermatophytes on primary isolation from clinical material,
2) shortened the time of the appearance of growth by approximately 50% and 3) did not
influence the rate of growth of stock cultures of four different dermatophytes. The antibi-
otics seem to activate the adaptation of fungi from parasitic to saprophytic life.
Thanks are due to Mr. Ben-An of the Department of Microbiology for technical assist-
ance.
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